The adverse health effects of indoor mold exposure gained much public attention in recent years. Although many studies support the involvement of fungi in building-related illnesses and emphasize the importance of mold exposure as an emerging public health issue, the role of toxigenic species such as Stachybotrys chartarum (SC) remains highly controversial [1] . Widespread litigation is making it more contentious, and the existing scientific information does not offer sufficient evidence that could lead to a better understanding of the problem and development of comprehensive public health policies. The article by Nagayoshi et al. [2] published in this issue of Mycopathologia describing for the first time the remodeling of pulmonary arteries in mice as a result of inhalation exposure to the spores of S. chartarum significantly extends our knowledge of the pathologic effects of this fungus.
The ability to produce potent trichothecene mycotoxins became a source of great concern about S. chartarum. Approximately one-third of the isolates from the United States and Europe represent a chemotype that synthesizes macrocyclic trichothecenes [3] . Macrocyclic trichothecenes are not found in SC isolates belonging to the second chemotype which produces atranones. However, both chemotypes can synthesize much less potent simple trichothecenes.
Molds can affect human health through mycotoxicosis, infection, allergy, and inflammation. The first category is often disputed, especially in the context of residential indoor air exposure [1, 4] . Arguments against the role of S. chartarum in building-related diseases are mostly based on the projection that the relatively low concentrations of the SC spores found in most indoor environments are insufficient to cause severe systemic toxicoses. Such opinions do not take into account local toxic effects at the site of deposition of fungal particles where the toxins can reach millimolar concentrations. Reports focusing on mycotoxins tend to present the ''toxic black mold,'' as S. chartarum is known to the public, as a species with unique properties compared with other fungi. While its high toxigenic potential clearly sets it apart, the effects of different fungal compounds common to all fungi such as b-D-glucan, proteins including hemolysin and proteases or various low-molecular-weight metabolites are likely to play a significant role in pathophysiology of this species [5] [6] [7] [8] [9] . In recent years, a number of animal studies of pulmonary effects of S. chartarum have been published, utilizing different animals/strains, different fungal isolates, and experimental protocols. The common finding was lung injury and inflammation. Some of those effects were paralleled in the experiments conducted with pure trichothecene toxins or atranones but toxin-independent mechanisms were also postulated [1, 10, 11] . It is worth noting that SC spores are much larger than those of other molds and contain higher quantities of fungal molecules compared to the smaller spores of other species [3, 12] . Proteolytic activity of the spores of the non-toxic isolate of S. chartarum was shown to be nearly 300 times higher than that of Paecilomyces variotti and more than 150 times higher than in the spores of Penicillium verrucosum [12] .
Characterization of allergic responses to S. chartarum is of great importance because very low concentrations of antigens present in the environment can elicit strong responses. A number of proteins from S. chartarum that are antigenic in humans have been identified, but the association between human disease and the presence of IgE and IgG antibodies to this fungus in individuals exposed in mold-contaminated buildings remains unclear [1, 13] . Several animal studies using fungal extracts led to the conclusion that the mold has the capacity to induce allergic responses in mice [1, 14] . However, in contrast to the extract studies, anti-SC antibodies were not detectable in sera from mice exposed repeatedly to the intact spores [1] .
Pulmonary arterial hypertension is a rare disease with a broad etiology ranging from genetic abnormality to forms associated with connective tissue diseases and COPD [15, 16] . Inflammation appears to be a common feature of PAH [17] . Vascular pathology resulting from exposure to S. chartarum was reported in 2008 by Ochiai et al. [18] . The development of pulmonary arterial hypertension was evidenced by the thickening of the arterial walls and right ventricular hypertrophy. This initial finding and the current report coming from the same group [2] support the view that fungi, similarly to some viruses and protozoa, can affect vascular remodeling leading to the development of PAH [19] [20] [21] . The results of the new investigation include immunohistochemical demonstration of smooth muscle cell proliferation and hypertrophy in pulmonary arteries of mice treated with S. chartarum. Those changes were correlated with increased levels of TH2 cytokines in the BAL fluid. Pulmonary arterial remodeling was reversible upon cessation of exposure to fungal spores. In addition, observed changes were attenuated by ROCK inhibitor linking them to the activation of RhoA/Rho-kinase pathway, a key system in pulmonary hypertension [22] . Although airway remodeling has not been observed, the significance of these findings for asthma may be considered in light of the postulates that asthma and PAH share important pathological features [23] .
While the work of Nagayoshi et al. [2] presents new pathological aspects of S. chartarum, it also raises questions regarding mechanisms that may be involved and calls attention to some of the inherent difficulties concerning the design and interpretation of animal studies of mold exposure. The analysis of the host response at the molecular level clearly demonstrates the link of pulmonary arterial remodeling to TH2 response and activation of RhoA/ROCK pathway, but the fungal components responsible for those effects remain unknown. The effects observed in this study may not be specific to S. chartarum unless they can be linked to trichothecenes and/or other metabolites and proteins from this fungus. Since PAH can arise simply from chronic hypoxia [15] , in this case it may be secondary to the resulting inflammation and airway obstruction. Strong TH2 response and severe pulmonary arterial remodeling were seen in experiments employing a soluble antigen from Aspergillus fumigatus [24] . Regrettably, Nagayoshi et al. [2] have not searched for the presence of anti-fungal antibodies. Further studies should lead to a more thorough assessment of allergenic capacity of S. chartarum in this murine model. In addition, the fact that the spores have been collected from PDA cultures raises the issue of relevance of this investigation to human indoor exposure. It has been shown that the protease and hemolysin content of the spores of S. chartarum collected from PDA is higher than in the spores obtained from dry wall cultures [11] and such spores may express antigens not encountered in indoor environment. The authors state that the fungal isolate used in these experiments is capable of synthesizing trichothecenes [2] , but it is not clear whether those were of the macrocyclic or the simple type. More detailed characterization of trichothecene toxicity of the spores should also help in better understanding of the precise mechanisms involved in S. chartaruminduced pulmonary arterial remodeling.
